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(57) ABSTRACT

A suspension ring for multistrand lifting tackle comprises
two parallel rectilinear legs connected to one another at their
ends by arcuate connecting legs. A lower connecting leg 1s
along a longitudinal center line of the ring, extending as a
circular segment 1n the central region of its extent and 1n the
two regions in which 1t merges into each of the two legs. The
radn of the rounded portions on the mside of the ring are less
than half the internal width of the ring but greater than half
the diameter of the legs, and the central region 1n the form
of a circular segment 1s connected at its ends to the transi-
tional region as a circular segment to the adjacent leg via a
rectilinear intermediate segment of the connecting leg. An
angle of the intermediate segment ranges from 50° to 75° to
the longitudinal center line of the rning.

6 Claims, 3 Drawing Sheets
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SUSPENSION RING FOR MULTISTRAND
LIFTING TACKLE

PRIORITY CLAIM

The present application claims priority to European Patent

Application No. 17 167 600.0, filed on Apr. 21, 2017, which
said application 1s incorporated by reference 1n 1ts entirety
herein.

FIELD OF THE INVENTION

The invention relates to a suspension ring for multistrand
lifting tackle which comprises two parallel rectilinear legs,
which are connected to one another at the respective ends
thereot by arcuate connecting legs, wherein the lower con-
necting leg 1s formed symmetrically with respect to the
longitudinal center line of the suspension ring and extends 1n
a rounded shape 1n the form of a circular segment 1n the
central region of i1ts extent and 1n the two regions in which
it merges into each of the two legs.

BACKGROUND OF THE INVENTION

A suspension ring 1s known from US 2008/0315604 Al,

in which the two parallel rectilinear legs are connected to
one another by semicircular arcs as connecting legs. In this
case, the chain strands adopt a position i this rounded
portion of the connecting leg corresponding to the slope
angle at the circumierence of 0° to 60°. In this case, 1t 1s only
with relative difliculty that the user can determine the slope
angle 1n order to correctly estimate the load bearing capacity
of a set of lifting tackle.

In the case of the suspension ring for multistrand lifting
tackle of the kind shown 1n U.S. D661,862 S, the connecting
legs are no longer of semicircular design but are provided
with a larger rounding radius, thereby achieving better
adaptation to the relatively flat crane hook and resulting 1n
more extensive adaptation between the rounded portion of
the connecting leg and the crane hook, thereby making 1t
possible to reduce the wear on the hook and the ring.
However, the ditliculty of determining the slope angle and of
estimating the load bearing capacity of a set of lifting tackle
1s not 1improved here.

In the case of multistrand lifting tackle, the load bearing
capacity 1s specified as a function of the angle of the strands
relative to an 1maginary vertical or horizontal line or as a
function of the angle which the strands enclose with one
another. In the context of the present description, reference
1s 1n all cases to the angle which the strands enclose relative
to an 1maginary vertical line and which 1s referred to for
short as the “slope angle”. Fundamentally, the load bearing
capacity of a set of lifting tackle consists of the load bearing
capacities of the individual chain strands as a function of the
slope angle. Here, slope angles can be 0° to 60°. Slope
angles greater than 60° are fundamentally not permitted. At
the same time, 1t 1s relatively difficult for the user to
determine the slope angle accurately or with some accuracy
and hence to correctly estimate the load bearing capacity of
a set of lifting tackle.

For general lifting operations, the standard angular range
of 0° to 60° 1s divided 1nto two ranges, which are assigned
the lowest possible load bearing capacity of the respective
range. Thus, for example, the angular range 0° to 45° 1s
assigned the load bearing capacity of 45° and the angular
range 45° to 60° 1s assigned the load bearing capacity of 60°.
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However, even with these subdivisions, it 1s not easy for the
user to determine the slope angle range with a good degree
ol certainty.

SUMMARY OF THE INVENTION

Based on the above, the invention aims to propose a
suspension ring for multistrand lifting tackle in which the
load bearing capacity of the tackle as a function of the slope
angle 1s easier to determine for the user.

According to the invention, this 1s achieved, in the case of
a suspension ring of the type stated at the outset, by virtue
of the fact that the rounded portions on the inside of the
suspension ring are less than half the internal width of the
suspension ring but greater than half the diameter of the legs,
and that the central region, 1n the form of a circular segment,
of the connecting leg 1s connected at each of its ends to the
transition 1n the form of a circular segment to the adjacent
leg via a rectilinear intermediate segment of the connecting
leg, which intermediate segment 1s at an angle in a range of
from 50° to 73° to the longitudinal center line of the
suspension ring.

Whereas, 1n the case of suspension rings 1 accordance
with the prior art, the chain strands position themselves in
the rounded portion of the connecting legs 1 accordance
with the slope angle at the circumierence of 0° to 60°, the
invention oflers the advantage here over the prior art that the
position of the chain strands 1n the suspension ring 1s limited
essentially to two regions which can be distinguished more
casily and well by sight and to each of which a load bearing
capacity can be assigned. I the strands are situated in or
close to the central region of the connecting leg, the load
bearing capacity corresponds to the range of 0° to 43°. I, on
the other hand, the strands are situated further out, namely
in the region of the transition to the two legs, the load
bearing capacity corresponds to the range of 45° to 60°. This
1s achieved by virtue of the fact that the rectilinear interme-
diate segments used according to the invention on each
connecting leg spatially separate the slope angle ranges 0° to
45° and 45° to 60° by means of their angular position. In this
case, the angles of incidence of the straight segments of the
suspension ring are chosen in such a way that the chain or
cable strand changes over under load to one of the two
angular ranges indicated and positions itself there 1n each
case.

By virtue of the design according to the invention of the
suspension ring, there 1s also good contact between the crane
hook and the suspension ring at the upper connecting leg,
wherein an advantageous design consists 1 that the upper
connecting leg, which 1s connected to the crane hook, is
specifically adapted to the latter.

In a particularly advantageous embodiment of the sus-
pension ring according to the mvention, the radius of the
rounded portion 1n the central region of the connecting leg
of said ring 1s 2.5 times greater than half the diameter of the
legs of the suspension ring, thereby making it possible to
identify the slope angle range of the respective stranded
lifting tackle quickly and well from the position of the
hooked-in B links.

Equally, however, 1t can also be advantageous to make the
radi1 of the rounded portions in the form of circular segments
in the central region of the connecting leg and 1n the regions
of the transitions thereof to the legs of the suspension ring
equal.

In the invention, the rounded regions of the lower con-
necting leg, into which the multistrand lifting tackle 1s
hooked, each preferably merge tangentially into an adjoin-
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ing rectilinear segment. In the case of pivoting movements
of the multistrand lifting tackle hooked in, 1t 1s thereby
possible to achieve jolt-free transitions between the respec-
tively adjacent regions of the connecting leg.

A very particularly favorable embodiment of the inven-
tion 1s also achieved 11 each rectilinear intermediate segment
of the lower connecting leg slopes at an angle of incidence
60° to the longitudinal center line of the suspension ring,
thereby likewise making it possible to achieve very good
recognizability of the slope angle range of the position of the
hooked-1n B links of a multistrand lifting tackle by the user.

It 1s furthermore also of particular advantage in the
suspension ring according to the invention if the arcuate
connecting leg 1s additionally chamifered over its entire
length, thereby making it possible to achieve a particularly
accurate implementation of the transition between the cir-
cular segments and the straight segments of the connecting
leg and hence very accurate implementation of the position
of the mounted strands.

BRIEF DESCRIPTION OF THE DRAWINGS

The mmvention 1s explained in greater detail below in
principle by way of example with reference to the figures, of
which:

FIG. 1 shows a plan view of a suspension ring according
to the prior art, having connecting legs rounded 1n the form
of semicircles between the parallel rectilinear legs of the
suspension ring, wherein a hooked-in B chain link of a chain
lifting tackle 1s shown 1n three different slope angle positions
on a connecting leg on each of the two sides of the
longitudinal center line of the suspension ring;

FIG. 2 shows a plan view of a suspension ring according,
to the invention, and

FIG. 3 shows a plan view of a suspension ring according,
to the 1nvention, on the lower connecting leg of which, once
again on both sides of the longitudinal center line m each
case, a hooked-in B chain link of a chain lifting tackle 1s
shown positioned 1n two positions, wherein 1t 1s shown 1n
two angular positions in each of said positions.

DETAILED DESCRIPTION

FIG. 1 illustrates a suspension ring 1 according to the
prior art, which has two lateral rectilinear and mutually
parallel legs 2, which are connected to one another at each
of the ends thereol by an arcuate connecting leg 3. In this
known suspension ring 1, the connecting legs 3 are of
semicircular design, wherein the radius of curvature A of
cach arcuate connecting leg 3, as viewed at the internal
opening of the suspension ring 1, corresponds to half the
internal width B between the two parallel rectilinear legs 2,
with the result that: A=B/2.

As FIG. 1 shows, the configuration of the suspension ring,
1 1s symmetrical with the longitudinal center line M-M
thereof.

If the connecting leg 3 1s considered, on which, on each
of the two sides of the longitudinal center line M-M, a
respective B link of a connected chain strand (not shown in
the figure) 1s 1llustrated 1n three different slope angle posi-
tions, namely respectively at 30°, 45° and 60°, then this
connecting leg 3 of the suspension ring 1, to which a chain
strand or a plurality of chain strands is/are connected, may
be referred to here (and below) as the “lower connecting,
leg”, since 1t always points downward 1n the operating state,
while the second connecting leg 3, on which a crane hook
engages, 1s always oriented upward.
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The 1llustration 1n FIG. 1 shows that, in the case of this
suspension ring 1 according to the prior art having the
semicircular connecting legs 3, each connected chain strand
(1llustrated 1n FIG. 1 with 1ts last B link hooked ito the
suspension ring 1) positions itself automatically 1 accor-
dance with the respective slope angle in the semicircular
rounded portion of the lower connecting leg 3. In this case,
it adopts a diflerent position on the lower connecting leg 3
at each slope angle, for which reason 1t 1s fundamentally
difficult for a user to determine the slope angle mvolved
from a slope angle which a B link 4 has adopted on the lower
connecting leg 3 with an accuracy suilicient to determine the
respective slope angle range precisely or with some degree
of precision and with a high degree of certainty and hence
to correctly estimate the load bearing capacity of the lifting
tackle.

The 1llustration 1 FIG. 2 then shows the plan view of a
suspension ring according to the ivention, which likewise
has the two rectilinear and mutually parallel lateral legs 2,
which are each connected to one another at their ends by a
respective connecting leg 3. However, the lower connecting
leg 3 1s no longer of semicircular design, as 1n the suspension
ring 1 from FIG. 1, but 1s 1n each case rounded in the form
of a circular segment 1n the central region 3 of its extent and
in both lateral regions 6 of 1ts transitions into each of the two
rectilinear legs 2, wherein the rounded central region 5 1s 1n
cach case connected via a rectilinear intermediate region 7
of the lower connecting leg 3 to the transitional regions 6,
likewise of rounded design, on the rectilinear legs 2.

As regards the size of the radii r, and r,, which determine
the rounding, in each case 1n the form of a circular segment,
of regions 5 and 6, respectively, 1t 1s the case here that they
are 1n each case less than half the internal width B of the
suspension ring 1 between the two rectilinear legs 2 but
greater than half the diameter d of a leg 2 (or also of the
connecting leg 3), 1.e. r,, r,<B/2 and r,, r,>d/2. The aim 1s
to make the radi1 so small so that the rectilinear intermediate
regions are as long as possible or achieve readily visible
separation between the two angular ranges. On the other
hand, the radii must not be too small 1n order to avoid
notching effects.

FIG. 3 shows the suspension ring 1 according to FIG. 2,
wherein here a B link 4 of a chain lifting tackle 1s attached
to the lower connecting leg 3. In this case, this B link 4 on
the lower connecting leg 3 1s depicted in two positions on
cach side of the longitudinal center line M-M, and 1n two
orientations 1n each position, namely 1n a position with the
slope angles 30° and 45° and 1n another, outer position with
a slope angle 01 46° and a slope angle of 60°. These positions
are depicted on both sides of the longitudinal center line
M-M.

When the link 4 and the chain strand (not shown) hanging
on said link enclose a slope angle of 30° with the vertical
longitudinal center line M-M, the link 4 rests by means of a
leg 8 1n the central region 5 1n the form of a circular segment
of the lower connecting leg 3, on the inside of the lower
connecting leg 3, namely 1n the 30° orientation, as can be
seen from FIG. 3.

At a slope angle o1 45°, an orientation of the chain link 4
as 1llustrated in FIG. 3, with the 45° indication, 1s obtained,
wherein the leg 8 of the link 4, said leg being supported on
the connecting leg 3, remains in the same position as when
it adopts the 30° slope angle.

However, 11 the slope angle of the chain link 4 becomes
larger than 45°, for instance 46° (or more), this has the effect
that the supporting leg 8 of the link 4 no longer remains in
the position in which 1t 1s depicted in the case of the angular
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range 30° to 45° 1n FIG. 3; nstead, the supporting leg 8 of
the link 4 then moves along the rectilinear intermediate
segment 7 of the connecting leg 3 up to the transitional
region 6, rounded in the form of a circular segment, of the
lower connecting leg 3 to the rectilinear leg 2, located there,
of the suspension ring, said leg 2 extending vertically
upward. In the rounded portion of the transitional region 6
in the form of a circular segment formed there, the support-
ing leg 8 of the link 4 then once again adopts a stationary
position, as 1s likewise graphically depicted in FIG. 3.

The angle of incidence 0 of the rectilinear intermediate
segment 7 of the lower connecting leg 3, which 1s at an angle
in a range of from 50° to 75° to the longitudinal center line
M-M of the suspension ring 1, ensures that, at a slope angle
of more than 45°, the supporting leg 8 of the link 4 no longer
remains 1n the position 1t has hitherto adopted but slides
along the rectilinear intermediate segment 7, overcoming the
friction on the lower connecting leg 3, until 1t adopts the
position indicated for the angular range 46° to 60° 1n FIG.
3. The adoption of an intermediate position on the rectilinear
intermediate segment 7 in a position such as that of the
central position of the orientations illustrated 1n FIG. 1 (at a
45° slope angle) 1s not possible here because the supporting
leg 8 of the chain link 4 (which generally consists of the
same material as the suspension ring 8) slides along the
entire rectilinear intermediate segment 7 and does not stop.

What 1s claimed 1s:
1. A suspension ring for multistrand lifting tackle, com-
prising:

two parallel rectilinear legs, which are connected to one
another at respective ends thereof by arcuate connect-
ing legs that include a lower connecting leg and an
upper connecting leg, wherein the lower connecting leg
1s formed symmetrically with respect to a longitudinal
center line of the suspension ring, the lower connecting
leg includes rectilinear intermediate segments, a central
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region having a curved segment, and two transitional
regions, each transitional region having a curved seg-
ment, and the lower connecting leg merges into each of
the two parallel rectilinear legs at the two transitional
regions,

wherein radi1 of the curved segments of the central and

two transitional regions, on the 1side of the suspension
ring, are less than half of an internal width of the
suspension ring, but are greater than half of a diameter
of each of the two parallel rectilinear legs, and each end
of the curved segment of the central region 1s connected
to a circular segment of a transitional region via a
rectilinear intermediate segment, and each circular seg-
ment of a transitional region 1s connected to an adjacent
rectilinear leg, each intermediate segment forming an
angle 1n a range of 350° to 75° with respect to the
longitudinal center line of the suspension ring.

2. The suspension ring as claimed in claim 1, wherein a
radius of the curved segment of the central region of the
lower connecting leg 1s 2.5 times greater than half of the
diameter of each of the two parallel rectilinear legs.

3. The suspension ring as claimed in claim 1, wherein
radn of the curved segments of the central region and the
transitional regions are equal.

4. The suspension ring as claimed 1n claim 1, wherein the
curved segments of the lower connecting leg each merge
tangentially into an adjoining rectilinear intermediate seg-
ment.

5. The suspension ring as claimed 1n claim 1, wherein
cach rectilinear intermediate segment 1s at an angle of 60°
with respect to the longitudinal center line of the suspension
ring.

6. The suspension ring as claimed in claim 1, wherein the
arcuate lower connecting leg 1s additionally chamiered over
its entire length.
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